Exercise-induced increase in glucose transporters in plasma membranes of rat skeletal muscle.
A previously developed technique for the isolation of plasma and intracellular membrane fractions from rat skeletal muscle was used to investigate transporter migration after insulin treatment or a bout of exercise (45 min of treadmill). Glucose-inhibitable cytochalasin-B binding was used to estimate the number of glucose transporters. Insulin and exercise caused increases in glucose uptake into the hindlimb muscles of 5- and 3-fold, respectively. Each stimulus also caused a 2-fold increase in the number of glucose transporters in plasma membranes prepared from hindlimb muscles. The insulin-induced increase in plasma membrane transporters was accompanied by a concomitant decrease in transporters from the intracellular pool. In contrast to insulin, there was no concomitant decrease in the number of cytochalasin-B-binding sites in the intracellular membrane fraction from exercised muscles. The ability of both insulin and exercise to increase the number of transporters in the plasma membrane is in accordance with recruitment of transporters as one cause of increased transport activity. However, the inability of exercise to decrease the number of transporters in the insulin-sensitive intracellular pool suggests the existence of either a second recruitable transporter pool or masked glucose transporters in the plasma membrane that are unmasked by the muscle contractile activity.